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Repo rt a data error he 



Abstract of JP8020843 

PURPOSE:To produce a chromium steel sheet 
excellent in deep drawability and resistance to 
secondary working brittleness and to provide its 
product technique. CONSTITUTIONS steel, which 
has a chemical composition consisting of, by 
weight, <=0.03% C, <=1.0% Si, <=1.0% Mn, 
<=0.05% P, <=0.015% S, <=0.10% Al, <=0.02% N, 
5-60% Cr, 4(C+N) to 0.5% Ti, 0.003-0.020% Nb, 
0.0002-0.005% B, and the balance Fe with 
inevitable impurities and further containing, if 
necessary, 0.0005-0.01% Ca and 0.1-5.0% Mo, is 
used. A hot rolled steel plate having this chemical 
composition is subjected to cold rolling at >=30% 
draft by means of a work roll of >=150mm roll 
diameter. 
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(57) K»] 

MBA] C : 0.03wt%ETF> Si : 1.0 wtKSTF. Mn : 
1.0 wtXKT, P : 0.05wt %£TF, S : 0.015 wt 

%&T, Al : 0.10wt%£TF* N : 0.02wt%«T> 

Cr: 5-60wt%, Ti : 4(C+N)-0.5 wt%, Nb:0. 
003 -0.020 wt%> B : 0.0002-0.005 wtX***, & 
glCffcDTCa : 0. 0005-0. OlwtX, Mo : 0.1 -5.0 wt 
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1 

C : 0.03wt^OT. Si : 1.0 wt%^ 

T, 

Mn : 1.0 wt^ETF, P : 0.05wt«KT> 

S : 0. 015 wt %&TF. Al : 0. lOwt %ETF> 

N : 0. 02»t%etT. Cr : 5 ~60wt!S. 

Ti : 4(C+fl)~0.5 wt%. Nb : 0.003 -0.020 wt%. 

B : 0.0002-0.005 wt%££WU S^e^itPPpJ 

[«J&S2] C : 0.03wt%OT. Si : 1.0 wt%£* 
T, 

Mn : 1. 0 wt *£JTF, P : 0. 05wt 

S : 0. 015 wt^STF. Al : 0. 10wt%£TF, 

N : 0.02wtXfirF> Cr : 5~60wt%> 

Ti :4(C+N)~0.5 wt%. Nb : 0.003 -0.020 wt%, 

B : 0.0002-0.005 wt #OCa : 0.0005-0.01 

[St*S3] C : 0.03wt%MT. Si : 1.0 wt%& 
T, 

Mn : 1. 0 wt % OT. P : 0. 05wt %ETF, 

S : 0. 015 wt %&^, Al : 0. lOwt %£TF, 

N : 0. 02wt%OT, Cr : 5 ~60wt%. 

Ti : 4(C4«)~0.5 wt%. Nb : 0.003 -0.020 wt%, 

B : 0.0002-0.005 wt A^Mo : 0.1 -5.0 wt 

[B#S4] C : 0.03wt%£TF. Si : 1.0 wtSCE* 

T» 

Mn : 1. 0 wt P : 0. 05wt %&TF, 

S : 0. 015 wt%6TF. Al : 0. lOwtX&T, 

N : 0. 02wt%KT. Cr : 5 ~60wt%, 

Ti :4(C+N)~0.5 wt%. Nb : 0.003 -0.020 wt!*. 

B : 0.0002-0.005 wt AoCa : 0.0005-0.01 

wt%. Mo : 0.1 -5.0 wtSS&^W U 

[»#«5] W*fli~4©^m^ioicE«Oi'n 

&mmm&Tz\z$>tzK)> ^n^niziBK©^*^ 

S*-r5^WffM*SIC D-;Vgl50nm fiLr:©?-* 
D -;HC<k £ET$ai30%EU-r*£#rajBEM£;&rr - 
£ 5 ? D ASHffi©Kig7ife. 

[89!©l¥8Hfci&ia] 

[000 1] 

ttb\zw-Amxm&\zb»nz9ti&mm (etf, 
jfi^fc^t?) %£ztzomijmzm?%wv$>z>. 

[000 2] 



(2) ftK¥8-2 0843 

2 

[&*©&ffi] *nASH«©5^©ftS8BaT&*7x 

©#ig&STKjg$ns. z\<D£o\zLxmmi£nrc 
&*<e, mz. sm^my^j^-^-- xts-anm 

[0 0 0 3] tC5T. 7i7-f r-^Xx>UX«Bffi© 
0 Jfc^tt & £ <^ ttffi-^UDXfiitt £ & 

c. cn*t?ict>»^<©K*^snTv^. 

1#^Bg54-ll770^^(Ctt, Ti^DDlCt DflS^ftMiDX 
tt$BiLfc7i7-f r-»Xx>l-X9l«©fiiift« 
At. Sfc#^Bg57-55787^SICtt, BSsinilCfcOitS^ 

Bft bfc7x7-r h»xx>i^x«ffi©Kji^^n 
a? ^njf&snT^s. astc, ^¥2-739i#^aic 

ti. TitBCMllc.fcD^D&CSDfflUSPSKK 

[0 0 0 4] u^u z\tip>e>&mz\t, *tL?ti&r 
\zM'<z>£?ti.mm&w&'3rz. -r&t>*>, ^bss4-i 
mowm[zm*<Dmi-v\t. ®mizmtK)mx®<D- 
>Atox®\zMmni)mn.i<nzztw$>?tz. 

30 ^¥2-7391^SiC^©S^tt. Ti£B£ 

ofc. *©±. ±BB0*tt*Ttt. rfil©BrtS^fe 

nrvj* ^ t ^ 5 ras*t$> r> fc. 

[0 0 0 5] 

^rn^-*©i#tt$i6j±a-B-.5*t, rne>^«ftt*i^ 

40 m\ZffiB.2iiZ : b<D-V\tt3.^t^O&mVfzm®& : £® 

-e©&©-&2raxsi&smatfc*3ttTv>fc. 
[0 0 0 6] ^ei-r, *^M©±fc5BW«, §&K0fS 

■?-©fijgSffisa«-r-5iticfe-5. r©^w©ffl©s 

[0 0 0 7] 

so [KB£»fti-a&»©^a] sr. ±ffl©aw©*s 
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3 

tzizm^tz. 

[0 0 0 8] *5g?H«. ±B©#*.#*JWWfcU&TfB 

©fctssgetTsfc©-?**. 

(1) C : 0.03wt?g£tT» Si : 1.0 wtXBTF. Mn : 1. 
0 wt %£TF» P : 0.05wtX&T» S : 0.015 wt* 
OT. Al : 0. lOwt N : 0. 02wt 

Cr: 5~60wt%. Ti : 4(C+N)~0.5 wt%, Nb:0.00 
3 -0.020 vt%. B : 0.0002-0.005 wt%££;frU 58 

[0 0 0 9] (2) C : 0.03wt!S£rK Si : 1.0 wt% 
Mn : 1.0 wtXfiTF. P : 0. OSwtXETF. 

S : 0. 015 wt XETF, Al : 0. lOwt N : 0. 02 

wtXETF. Cr : 5~60wt%, Ti : 4(C-H0~0.5 wt 
%, Nb : 0. 003 -0. 020 wt X. B : 0. 0002-0. 005 wt 
#:3Ca:0. 0005-0. OlwtXS^WU 

[0 0 1 0] (3) C : 0.03wt%£TF, Si : 1.0 wt% 
£IT, Mn : 1.0 wt%OT. P :0.05wt%OT, 

S : 0.015 wt%6t~F. Al : O.lOwtXeTF, N : 0.02 
wtX&T, Cr : 5~60wt%. Ti : 4(C-H0~O.5 wt 
%» Nb : 0.003 ~0.020 wt%. B : 0. 0002~0. 005 wt 
riOMo : 0.1 -5.0 wt%££;£U 8&*«Fe 

[0 0 1 1] (4) C :0.03wt%£AT> Si:1.0wt% 
£AT, Mn : 1.0 wt%£TF» P : 0.05wt%OT, 

S : 0. 015 wt %Kkf. Al : 0. lOwt N : 0. 02 

wtXETF- Cr : 5~60wt%. Ti : 4(C+N)~0.5 wt 
%. Nb : 0. 003 -0. 020 wt %. B : 0. 0002-0. 005 wt 
*OCa : 0. 0005-0. 01wt%, Mo : 0. 1 -5. 

a. mvm&tm-Amxffimzanztrnm 
[0012] (5) m$m i - 4 m-*-? n*> 1 ^kb«© 

S^&#-r?.S»MffiM«KlC, a-jUS150mm SU©7 
D-MCiajEET^SOX^T&SftfyffiMfcJS 

[0013] 

[0 0 14] C :0.03wt%KT; C«. r<«3«ktf#tf 



(3) ftP8¥8-2 084 3 

fttt£ffiTS-tt55cjf&-?;fe*. £<lc, 0.03wt%SjSA 
St*©£»#®*fcft3©T0.03wt%&Tt-f-5!&S 

»*Ktt0.01wt%KT©t5ffl*tJ:K 
[0 0 15] Sl:1.0»t*KT:Sltt, KKO^J&IC^T 

<©T, *©»*5Hfil.O wt%OT. ff*U<H0.5 

wtxmTtfs. 

[0 0 1 6] Mn : 1.0 wtXOT ; Mntt. m*\zW&.?5 

10 $>Z>ff. iMI©»lDtt»|B]JiOItt©ttT*«<©T. * 
©WMBHttl.0 wtXKT. !fJKIi0.5 wt%&Tt 
T5. 

[0 0 17] P : 0.05wtX.ErF ; Ptt. SfcMlBIttfc* 
Sfc7c3r?&£. t<IC, 0.05wt%£j@;tS,!:*©;8Mi 
i)mW\ZUZ<D-V0. 05wtX£CF, L < B0. 04w»X& 
TtfS. 

[0 0 18] S : 0.015 wtXETF; SB. 

o. 015 wt % tto&wvmmzts.wno. 015 

20 itXKT. »St<tt0.008 vlXUTtt*. 

[0 0 1 9] Al : O.lOwtXOT ; Al«. KK©fc»lC^ 
^^7C*T»-5*t, iS^^J)D(iAl«^ft^©JgJDlC<t 
0. S®ft£fi<ISB£fcS©T0.10wtXErF. KZL 
< tiO. 07wt %mT©45HT^JO-r -5. 

[0 0 2 0] N :0.02wt%OT; Ntt, Ct^C, 8 
ttD*»ttlC#»ft7C*Tr**. t<iC 0.02wtX£j@ 

a* t*©»«*<ffi* ic^s©to. 02wt %txrt?z& 

ff£U<tt0.0iwtXOT©tBH#<}:K 
[0 0 2 1] Cr : 5~60wt% ; Crtt, Xx>WXjBtb 

©*#10»tX*»TttW*tt*CBSU -#60wtX£j@ 
AT©WBtt»IIWlDItt©ffiTe«<©T?, *©*J0lB 
B«5~60wtX, ff*b<ttlO~45wtX«i:-rS. 
[0 0 2 2] Ti :4(C+fl)~0.5 wt% ; Ti«. SitfcOftfc 

©t#ffl&7C^Tfe-5. -€-©^mtt, 4(C+N)wt%*^t? 
ttffSn-f. -m5wt %$iS^TSJDLT'&cn&© 

ss*^«aftra©*-c^<. Kfife*tfiT-rs. 

oT, Ti©miD*tt. 4(C+N)~0.5 wtX. Sf*b<tt4 
40 (C+iO-0.3 wtXtT^o 

[0 0 2 3] Nb : 0.003 -0.020 wtX ; Nb}i» *%W\Z 

*v>t, Ti, Bii£t<n&%mM\ziimmm'&t 
m-xtax&&tmmzi&wTz%\zmmtt7i%-?$> 
z. *©$&«. 0.003 vix^mritmn-r, -n, 

0.020 wtX£j@*Tj&tinLTt>&3bW!§S)U SIoTffi 
ii3Xr-©±#Srffl<c:tlC*S©-r. Nb©^Jnfi«, 
0. 003 -0. 020 wt %. jf S U < tiO. 004 -0. 018 wt % t 

[0 0 2 4] ;ct, S»rj<S»ttt»-*JllIllttt 

so tc&s-TNb©^**. Hictopfiaiciawrs. 01 



-311- 



(4) 

5 

ft. (0. 007-0. 009)wt % C - (0. 3-0. 4)wt %Si - (0. 3~ 
0.4)wt%MD-(0.02 ~0.03 )wt%P - (0. 005-0. 007)wt 
%S-(0.02 -0.03 )wt!SAl- (0.0070 -0.0090 )wt% 
N - ( 16~18) wt^Cr- (0. 15 -0. 17) wt %li - (0. 000 
8 ~0.0010) wtSSBS^f (D-^glSOm 
m a±©7-£D-JWC<kSfrMffT$#82.5»;) ©A 
r tCftli-fNb©g5S£;*U/£ i b©T&5. 01^6, A 
r ttO.003 wt%&±©Nb&JlltC<fcr)=iL<&#3n. L 

ttfibfr*. io 
[0 0 2 5] 02(i, (0. 007-0. 009)wt JSC - 

(0. 3-0. 4)wt %Si-(0. 3-0. 4)wt*;Mn- (0.02 -0.03 ) 
wt % P - (0. 005~0. 007)wt % S - (0. 02 -0. 03 )wt %M 
-(0.0070 ~0.0090 )wt%N-( 16~18) wt%Cr- (0.1 
5 ~0.17) Wt%Ti-(0. 001-0. 018)wt%Nb-(0. 0008 ~ 

o.ooio) n%Bz-£G?zifamm& (u-jvmsnm a 

02^e>» Nb£0.003 wt%6(±^-r-5*!« 
tt» 8!iK0^l^©)«»ISIWi«t&<5r jg a? 

IC, 0.003 wt^^WNbS^S-a-S^tfCtD. aaa 
0 ^tt«tK-^HDXiltt©M#^i«^*2gTA'7 >X 
b 3 £ n*. fcfc, ±IHH»(C*5lt5 r fit© 

[0 0 2 6] B : 0.0002~0.005 wt% ; Bli. SlfcDjfc 
^©ii»-^iDXIH4*55:#-r5&«)»cW^!5:7C*r* 

*©$*«, o.ooo2wt%*m?tt#£>nfc^#. & 
»©»«S»9^ft£^$tt*©-e, ^©gsijg* 30 
HO. 0002-0. 005 wtSa\ JftKteO. 0003-0. 003 wt% 

[0 0 2 7] Ca:0. 0005-0. 01wt% 

can. mmmizmzTmir&mz&z/xjv&z 

£:frtE4!to<fl6ttte«©jg£fc D 5 -5 ©T. Ca©gsini6B 
BO. 0005-0. Olwt %, »il< tiO. 0005-0. 006 Wt % t 

-r-5. 

[0 0 2 8] Mo : 0.1 -5.0 wt% ; Mott, H&ttSrHf 40 



ftBB¥8-2 0 8 4 3 
ttO.l wt%6Lh©8sinm§£n-5*<, 5.0wt %£jg;LT 

©^UDttai»t)fie^©(STSfl<©-e, Mo©san]»i 

0.1~5.0wt SfSL-<tt 0.3-3. Owt %t?Z, 

[0029] *S!w*«©iSiiistt. ±i3©^ia^ 
a^&sBfctejp. sa^©a^©fi«<pT^fit, 

(&&«&«) -I8ft-mE£-&M«&ii£-6gft, 

n5nmz*miii\,\ ±s^mjesixsic*5 

lr>T. »WflE«*fr*TBC«'<*l8HK:ilWPmtf. 

[0 0 3 0] • ftffl&mv-Zn-froa-frgi : 150i 
m ft|»BEM©ffiTgs : 30%£(± ; 
JBfitt. D-^gloOmn UTOV-Za-MZ 

T&m2tlZ&. *fg9m*. D-;i/gS150imn 

ttfclt. «mrtlc:tett££;ft©Ma</h$<fc-5. ■€■© 
iBm. B=*HPI*tt*»fl:S**!:tJ4<. rfil*«fc 
A r £-JB&#T££„ n-;Ug*il50mn *$©« 
**nttn-;tff*»i50« £t±T»oTt>J:©n- 
;nc «fc SBET W30%*$©«£»cli. 

SBft-rsc^S)iii*^ja*a:^s©TigafWtcwj 

tfcD, £©n— JI/lc<k<5EET^#i95%£jtI*.5 

TSfigfflfcfcS. LfcAbT. &Kffil7-£n-;|,© 
□ -;Vg«150mm K±. ff*K «250~1000imn, ftffi 
ES©ET$«30%£(±, t < li40-95% i:TS. 

[0 0 3 1] 

[g»0!|] 

U 12501Clwlram ^MESICiDfi 

JP4.0mm ©^Mfitbfc. ^©S»@«*. ^SSflia 

(800 -950 t:) -KJSfe-i'&S-^SStt^ (800 -95 
0 *C) -KiftlCiO^0.7 mmwmthtz. 

[0 0 3 2] 

[«1] 
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(5) #§§¥8-2 0 84 3 

7 8 
ft ¥ * # 





C 


Si 




p 


s 


AL 


N 


Cr 


7i 


Kb 


B 


Ca 


No 




i 


a on 


a 43 


a 46 


a 032 


a 004 


a 030 


0.0115 


1L2 


0.153 


0.005 


a 0006 


a 0015 




mm 


2 


0.013 


0.21 


a 32 


a 037 


a 006 


OL 025 


a. co9i 


ia9 


0.206 


a 012 


10008 








3 


a oio 


a 39 


0.28 


0. 021 


0.008 


Ol 033 


0.0081 


16.7 


a 103 


a 008 


a 0004 


0 0023 






4 


0.014 


a 52 


0.19 


now 


a 005 


a 046 


(10088 


16L 9 


0.151 


a 017 


a 0005 


10018 






5 


0.014 


0.20 


0.28 


a 017 


aou 


(t 002 


0.0072 


17.3 


0. 161 


a 003 


0 0011 


0. 00% 


a n 




6 


0.009 


a is 


0.30 


0.019 


0. 005 


0.025 


0. 0056 


17. 0 


0. 149 


a oio 


(LOOM 




U. 90 




7 


a oio 


a 3i 


a 15 


0.029 


0.004 


0.001 


0.0076 


16. 8 


0.152 


a 018 


a 0015 


ft omn 

U. WW 






8 


0.007 


0. 15 


0.56 


a 029 


a 013 


a 031 


a 0085 


17.2 


0.093 


0.004 


10025 


10041 


a 3i 


mm 


9 


0.012 


0.20 


0.23 


a 030 


0.004 


0.029 


a 0034 


17.0 


0. 131 


0.009 


a o(uo 


10020 




mm 


10 


a oio 


0.20 


0.17 


0.024 


0.007 


0.038 


0.0088 


16.5 


1263 


0. 006 


a ooio 


10053 




mm 


il 


0.015 


a 19 


a 42 


a 018 


0.006 


a 056 


(10089 


17.2 


0.3D9 


a 013 


0.0008 


0.0080 




XVM 


12 


a 006 


a 23 


0.15 


0.023 


a 002 


i 023 


10O63 


3as 


a 103 


1007 


10004 






MM 


13 


a 002 


0.32 


0119 


0.042 


a 002 


0.007 


a 0071 


39.2 


a 162 


0.015 


0.0015 


0.0015 




mm 


14 


1007 


0.17 


a 13 


a 020 


a 002 


a 013 


0.0090 


5U 


0. 125 


a oio 


0.0007 


0.0021 




mm 



[0 0 3 3] 



ft ¥ A 9t 



m 


C 


Si 


Kq 


P 


5 


Al 


N 


Cr 


Ti 


Kb 


B 


Ct 


Ho 


tii n 


15 


aou 


125 


121 


1019 


1004 


0.011 


10073 


17.0 


1231 


1005 


0.0006 


10010 


2.56 


mm 


16 


0.005 


031 


0.25 


1020 


1005 


0.009 


10081 


310 


1U9 


1010 


0.0009 


10019 


179 


mm 


17 


0.017 


125 


142 


0.025 


1007 


1051 


10086 


1L0 


1142 


0.001 


10007 


10023 




mm 


18 


a 013 


0.41 


119 


0.028 


1004 


1026 


10060 


IS. 8 


1128 


0.001 


10001 








19 


a 015 


123 


125 


1019 


1 004 


1030 


10073 


17.0 


0. 133 


0,001 


10003 


10018 




ti&m 


20 


0.011 


136 


0.31 


1023 


1005 


1005 


10088 


17.1 


1129 


0.002 


0.0010 




113 




21 


0.009 


0.2S 


0.26 


1022 


0.008 


1032 


10079 


17.0 


0.118 


1001 


10020 


1D053 




IfctSW! 


22 


0.012 


132 


125 


1022 


1007 


0.025 


0.0056 


119 


0.283 


1001 


0,0001 


10022 


L01 


mm 


23 


0.010 


119 


130 


1021 


a 003 


0.036 


10091 


17.3 


1300 


0.001 


10O09 


10018 




mm 


24 


0.005 


115 


122 


1019 


1010 


0.010 


10071 


315 


1130 


1001 


10009 


10026 






25 


0.008 


113 


122 


1026 


a 002 


0.025 


10069 


5L0 


1129 


0,001 


10008 


10017 




mm 


26 


0.007 


130 


0.30 


1021 


a ooo 


0.020 


10076 


7.0 


0.153 


ion 


10009 


10010 




mm 


27 


0.009 


129 


126 


1021 


1005 


1020 


10083 


7.1 


1143 


1001 


10010 


10012 




mm 



[0 0 3 4] ±gB#&K<fc9#£ttfc««£ftiittJ<!:b 
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